Kinetic Analysis of the Digestion of Bovine Type I Collagen Telopeptides with Porcine Pepsin.
Collagen is frequently digested using pepsin in industries to produce a triple helical collagen without the N- and C-terminal telopeptides. However, kinetic analysis of this reaction is difficult because several Lys residues in the N- and in the C-terminal telopeptides form covalent bonds, leading to multiple substrates species, and pepsin cleaves collagen at various sites in the N-terminal and in the C-terminal telopeptides, yielding different products. Here we performed kinetic analysis of the digestion of bovine type I collagen with porcine pepsin. The reaction could be monitored by SDS-PAGE by measuring the intensity of the protein bands corresponding to the variant β11 chain. We obtained kinetic parameters relative to the decrease in the variant β11 chain upon digestion. At pH 4.0, the Km and kcat values increased with increasing temperature (30 to 65 °C), although the kcat /Km values were stable. Additional cleavage at the helical region was detected at 45 to 65 °C. At 37 °C, the Km and kcat values increased with decreasing pH, and the kcat /Km values at pH 2.1 to 4.5 were stable and higher than those at pH 5.0 and 5.5. No additional cleavage was detected at the examined pH. Thus, the optimal pH and temperatures for selective digestion of collagen telopeptides with pepsin are 2.1 to 4.5 and 30 to 40 °C, respectively. These results suggest that the method might be useful for the kinetic analysis of the digestion of collagen telopeptides with pepsin.